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i B IR AL B i SGCT7901 41 i Gy/G, 141 i Lh 41 & 3 FE MK (P<<0.05), GyM B4 bb ) i TR B2 Tt (P<
0.05), Bax. cleaved Caspase-3 & 1% iA/KFEZE T (P<0.05), Bel-2. p-PI3K. p-Akt. p-mTOR & [ % ik 7K ¥ & 3% [%
i (P<0.05). £51& H R ATHIH] H 9 SGC7901 UM ¥G 5, 2k s, HAHUHI AT fg 5 #0H] PI3K-Akt-mTOR {5 5 J# %
BEA R,

FEEA: HEORR: Bmanf; 5 T BEIRRUULER 3-BEY; &R/ ERE AVEY: WA E SR EA
FESHES: R285.5 XEFRERE: A XERS: 1674-6376 (2020) 12-2444-06

DOI: 10.7501/j.issn.1674-6376.2020.12.016
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pathway of gastric cancer cells SGC7901

LIU Jinghua', ZHAO Yang', LI Bin', YU Yali', WANG Wanli', REN Yanhong’
1. Department of Gastroenterology, Zhengzhou Seventh People's Hospital, Zhengzhou 450000, China
2. Pharmaceutical Department, Jinan People's Hospital, Jinan 271100, China

Abstract: Objective To investigate the effects of glycyrrhetinic acid on proliferation, apoptosis and phosphatidylinositol 3-kinase
(PI3K) -serine/threonine protein kinase (Akt) -mammalian target of rapamycin (mTOR) (PI3K-Akt-mTOR) pathway of gastric
cancer SGC7901 cells. Methods Gastric cancer SGC7901 cells were cultured in vitro, and divided into control group, low, medium
and high concentration (12.5, 25.0 and 50.0 umol/L) groups of glycyrrhetinic acid. Cells proliferation was detected by CCK-8; Cells
cycle distribution and apoptosis were detected by flow cytometry; The apoptosis-associated proteins Bcl-2, Bax, cleaved Caspase-3,
and phosphorylation of PI3K, Akt and mTOR protein PI3K-Akt-mTOR signaling pathway expression levels were analysed by
Western blotting. Results The proliferation of gastric cancer SGC7901 cells in low, medium and high concentrations groups of
glycyrrhetinic acid was significantly inhibited in a time- and dose-dependent manner (P < 0.05). Compared with the control group,
in the low, middle and high concentration groups of glycyrrhetinic acid, the proportion of G,/G, phase cells of gastric cancer
SGC7901 cells significantly decreased (P < 0.05), and the proportion of G,/M phase cells and the apoptosis rate significantly
increased (P < 0.05). The expression levels of Bax and cleaved Caspase-3 proteins significantly increased (P < 0.05), and the
expression levels of Bcl-2, p-PI3K, p-Akt and p-mTOR proteins significantly decreased (P < 0.05).Conclusion Glycyrrhetinic Acid
can inhibit the proliferation and promote the apoptosis of gastric cancer SGC7901 cells, which may be related to the inhibition of
PI3K-Akt-mTOR signaling pathway.
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kinase, PI3K) . 22 %4 FR/757 2 BR &5 1 ¥ B (protein
kinase B, PKB, X F Akt) X Wl FL. 3% & IH & R #L iR
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BEJ5 R R A S BREE FR W R 40 IR 2 9 H R IR
PR ARG R s AR B 2H I N H B R 2 (1) DMISO A
A H YRR R I FE 43391 M 12.5.25.0.50.0 pmol/L)P,
o FEZE Cn N TR AR 1) DMSO) , [R] i 15 58 AN 8 i &5
FRMM T AN, FHEFANE S 6 NEE . gkseh;
F5 24.48.72 h J5 I HLBE IR AL DN 10%
CCK-8 [35 77 ¥ 100 pL,37 °C+5% CO, 1% 77 46 i
H 4 h, 4 A AR AR I 450 nm % K A # LTI
HEBECAME, DA EFLIAZE , T 5 20 i 14 5 40 i 26

S I B2 = (A — A )/ (A — A )
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F) 2 SR v, TRCE 1 mL 40 B T o,
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BN 200 pL Binding Buffering £ 1% 41 i , £ 4 I\
5 uL PI #15 uL Annexin V-FITC, & {5 # ¢ ¢ 5§
15 min, F 011400 pL 22 #38 , B¢ o b I =0 4t e X
o 0 240 B T
2.5 Western blotting %l 5 7 SGC7901 £H 18 %
EAFRIEER
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B 3 U, 4y o0 n O\ R i A A ) i L SE T
IgGIEN —Hi, ZWMH 1 h, TBST ¥t I 3 X,
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B & 24540 Ak BRI TR SE K, H B BRA ik

JE 20 B 9 SGC7901 4 A 448 7 410 1) 8 5 T v, 2 B
M o [F]— B IR, 5 R A L e, H B VR R A
L IR B 4L SGCT7901 41 A 1 B 0 ik 2 B S5
s HEFIEACHE. &1,
3.2 HEXEXBRE SGCT7901 A E HARY 220
XA R, HERBRIK P sk EA
B 5 SGC7901 41 il G,/G, 11 41 o e 451 B 8 P& KK
GMBIAMBWILBHER®, ZRARITFEE
X (P<0.05) , H 2 W B MH M. WKEI
2,
3.3 HEXEXBRE SGCT7901 HAtE /IR
xR bR, R R AK  h mR EA
B SGCT7901 4l P - KW BT/, Z 7 A 4t
R X (P<0.05), I 2R EAHCHE. WE
2.%3,
34 HEXRERX B SGCTI01 A AT-HAER
FRIEHIF N
50k R ZH L3, H B R R AR A B A B e
SGC7901 4 i Bel-2 85 H 2 3 7K ¥ B & f£1IC, Bax .
cleaved-Caspase3 & [ KA K- B F- &, 2 5 5H
GHER X (P<0.05), FF BRI, WEI3FIE 4.

1 RBABRESGCTIO APILEINF R ELE (x + 5,n=6)

Table 1 Comparison of proliferation inhibition rate of gastric cancer SGC7901 cells in different groups(x & s,n=6)

) - 2 ff 1 G 1 /%
YA B b . 1
ZH 5 WZ/(umol LD it 43 h =h
X HE — — — —
HEIKIR 12.5 6.52+2.13 14.56+2.85 21.5242.65
25.0 12.63+2.98 24.28+3.42 36.35+2.12
50.0 30.15+3.49 46.23+2.68 54.26+£3.54
2 400 2 400 1 6004
1 800 1800 1200
£1 2001 £1200 £ 500
= > >
z z z
600+ 600+ 4001
0 ! Y T 0 T U ! T 0+ Y g
0 50 100 150 20 0 50 100 150 200 ] 50 100 150 200 0 50 100 150 200
Channels (FL2-A) Channels (FL2-A) Channels (FL2-A)’ Channels (FL2-A)
pOiict H KR 12.5 pmol-Lt H R 25.0 pmoL-L™t H KRR 50.0 pmol-Lt
El1 HABESGCTI ARaES HiER
Fig. 1 Cell cycle distribution of gastric cancer SGC7901 cells in different groups
F2 HEXEXEESGCT901 LA E RN (x £ 5,n=6)
Table 2 Effect of Glycyrrhetinic Acid on cell cycle of gastric cancer SGC7901 cells(x % s,n=6)
2H ) W /(umol-L 1 Go/G, 31/% S H1/% G./M /%
X HEt — 59.58+4.91 24.47+5.06 15.95+3.06
HEIRR 12.5 50.09+3.89" 23.73+3.81 26.18+3.62°
25.0 43.7143.16° 22.18+3.42 34.11+4.06
50.0 22.92+4.02° 20.89+4.78 56.194£5.63°

55X AL "P<<0.05
“P < 0.05 vs control group
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Fig.2 Apoptosis rate of gastric cancer SGC7901 cells in different groups

®3 HEXREXBESGCT01 FMAAT RIS (x £ 5,n=6)
Table 3 Effect of Glycyrrhetinic Acid on cell apoptosis of
gastric cancer SGC7901 cells(x & s,1n=6)

A5 Wl /(umol- L1 I T2 /%
Xt He — 9.54+1.48
EER/N 12.5 14.40+1.08'
25.0 15.39+1.92°
50.0 53.71+3.58"

xR L " P<<0.05

“P < 0.05 vs control group
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Fig.3 Expression of apoptosis-related proteins in gastric

cancer SGC7901 cells in different groups

F4 HEXBRMWBESGCTI01 HHUATHAEZEARENEN (x = 5,n=6)
Tab.4 Effect of Glycyrrhetinic Acid on expression of apoptosis-related proteins of gastric cancer SGC7901 cells(x * 5,n=6)

A WE/(umol- LD Bcl-2/GAPDH Bax/GAPDH cleaved-Caspase3/GAPDH
X R — 0.87+0.16 0.10+0.03 0.12+0.03
HE KR 12.5 0.52+0.08" 0.23+0.05° 0.28+0.07°
25.0 0.39+0.05° 0.52+0.08° 0.42+0.10°
50.0 0.26+0.04" 0.63+0.10° 0.79+0.12°

xR L - P<<0.05
*P < 0.05 vs control group
35 HEXRRI B £ SGC7901 44 f PI3K-Akt-
mTOR 55 B EEXERFRIENEN
Wi 4 fR S Fron, 5B, BRI
FRAK A L W 24 B O SGCT7901 41 i p-PI3K
p-AKT.p-mTOR & H R IA K-V W FRAK, 2 7 39H
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1 — C— S Ga—

P-AKT W S
AKT oo cmmn, e —
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T e G e
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H# R/ (umoL-L™D
B4 EHBERESGCT901 HAE PI3K-Akt-mTOR {5 S i B
BXRERREERL
Fig.4 Expression of PI3K-AKT-mTOR signaling pathway-
related proteins in SGC7901 cells in different groups
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EL 7 200 F J0 390 00 o o R0 400 P 4R 28 B R SO T
IIEES S ARBIF TR A B R A ERAA A B 7R 1
JiE SGC7901 41 fitg , Wi %< 3| H 72 Y IR ] i i PI3K-
Akt-mTOR & #% 5% 1 5 % SGC7901 4l iy 17 3 4 |
T,

YA T RAUVEIE R RS N A EREN SR,
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x5 HEXEBESGC7901 41 PI3K-Akt-mTOR 5 S @ HEXEBRIEHIZM (x £ 5,n=6)
Table 5 Effect of Glycyrrhetinic Acid on expression of PI3K-Akt-mTOR signaling pathway-related proteins of gastric
cancer SGC7901 cells(xr £ 5,n=6)

H ) WE/(umol- L™ p-PI3K/PI3K p-AKT/AKT p-mTOR/mTOR
payiist - 0.90+0.18 0.82+0.13 0.84+0.16
B RIR 12.5 0.59+0.12° 0.52+0.08" 0.56+0.12°
25.0 0.41+0.10° 0.41+0.07° 0.43+0.08’
50.0 0.30+0.07" 0.29+0.05" 0.33+0.06’

Sxt R4 " P<<0.05

“P < 0.05 vs control group
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i o s O = S A S S iR 7 i R e e
M H A0 R . (HX T H B IRRIE S B E
SGC7901 40 i - 1) BARNLE LA £ 32— D 9t

T FE R T8 5 200 PR O T 3o R A A PR P — R B S A
(WG 3k B as i fE , o T F T R
TG R 775 0 T AR P R R B EE ™. Bel-2
FEESMMP T HEYIE N —KED, O
Bel-2 « Bel-XL & T2 41 il K 7 A1 Bax 25 i 97 12
Fo IEFRUF,Bel-2.Bel-XL [ 15 41 i 4 3= C B
UL K2 5 Bax 454 T i — B AR 45 Bt Bax & F {24
TCAE 40 ) 40 O T 5 2 A R 2 2 T e
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KRB A M AT &, T2 2 5 MR SRR I K
AR B FE A, 1T cleaved Caspase-3 /F 4 Caspase-3
EAGE R A U AR B M R B, R IE KT R
A BUR WA R T L o AR TR I, 5 ) A
PR, H B CRR A v < R K FE AL B i SGCT7901 4 i
Bel-2 £ F £ A /K1 2.3 [ 1K, Bax  cleaved Caspase-
3EERGKFEZE T &, IR AN, i
ELURIR AT AedE IS T A T8 E Bel-2 A L B
{2 12 2% H Bax. cleaved Caspase-3 £ 1% , {i£ #F 15 &
SGC7901 4 A A=A T

PI3K-Akt-mTOR 15 5 il % 52 41 g 4 3 2 {1 {5
S FER, 5B oA P T AR 2 R
AW Thie , I B R S JERE 0 R AR R J 5 DA
KT R T R R E EIR R G T B R B AE
BLif , AHF FE W52 T PI3K-Akt-mTOR {5 5 3@ % 7F 3
PR . HLAR IE SRS, Ake BLIGTE 1 9 TF 2
TE1E 5 242 35 5 0BG , PI3K #5248 3140 P e, fi
A 7% I 8E UL I -4, 5- — 1% % (phosphatidylinositol-4,
5-bisphosphate , PIP,) %% 4t g fif Jlg It LB -3 , 4, 5- = 1%
F® (phosphatidylinositol-3, 4, 5-bisphosphate , PIP,) ,
PIP, {i¢ 1#F Akt &5 [ 8% B8 A 1 05 4K , W A6 ) AKT 18 i
1) 45 5 14 18 4k, (tuberous sclerosis complex, TSC)-
1 F1 TSC-2 J¥ B — 5 A&, WG N i mTOR, ¥ 14 1Y)
Akt.mTOR & i £ F i 72 4 40 i 4 T8 00, (2 3
Joer S PR A A, F A R T R AR . B FUARGE , PIBK-
Akt-mTOR & % v 2 3 5 71 i 40 f 12 2% Vi 4%, I
1L I A A Wi S /) B B VA
Ji (Irinotecan , CPT-11) AJ i i #111] PI3K/Akt 18 #% 175
T B4 SGCT7901 YA T, M FLaGFE . i HE
[V 7 A 40 ) FOIR R Hh PI3K-Akt-mTOR i #% ¥
TR A MG A . ARG R B, 5 IR L
B H R IR AR A = R 4 E s SGC7901 4l p-
PI3K.p-Akt.p-mTOR # [ R IA KT 3 & 35 PR A%, I
SR ARG, $R 7 H R FT e I o 4 | PI3K
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Akt.mTOR # F #f B A4 % ik , 41l PI3K-Akt-mTOR
5 5 O AT 5 3 B SGCT7901 4 M T
A PRI T . A SR B, Akt RIG LT, Bel-2
F IR 51 BAD 7] 5 Bel-2 JE iE & R (R 1T AF
FH L 035 A 1 Akt 44K BAD & A= B R 4k, , BHL W 3 5
Bel-2 JE i — 5 A, 3k i 40 i) L R 4 AR A T AR AR
BEAb , Akt i RE 38 i # Caspase-3 i3 14 , BH 1L 97
TORR R NS o AR, H B REAG  H mR
JiE 20 5 98 SGC7901 44 iy Bel-2 p-Akt 2K [ £ ik 7K1
¥R ZAR T X R4, cleaved Caspase-3 & [ 3R 187K
23w T A, 2 BH H B R RR T R e I 0 o)
AktTEA AR T R R TR
H KR v g i 0 PI3K . Akt mTOR £& (4
Tl B2 1k 2% 34 BH KT PI3K-Akt-mTOR 15 Sl B 54 5, )\
1M 40 1) B e SGC7901 41 B3 5 , 15 5 H W T2, K ¥
oM R o AR AT 7T 5 BR T W0 %2 it [ pii 4520 DA
JARAERE FE BT I8 0 ] 3E AT 6, T B IR R
il B 9 SGC7901 41 f 3 58 75 T L T2 i BARE
HBLENE 73— 7.
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